
Measuring the W-t-b coupling at the ILC (P. Batra, T. Tait)

Above threshold,         production is insensitive to the W-t-b coupling

An extended top sector can shift this coupling wtihout opening up new decay channels!
(4th generation, Little Higgs models, Top seesaw, ...)

Crucial test of the Standard Model Electroweak interaction

Can go to virtual        production, below threshold, to gain sensitivity.
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Figure 1: Inclusive rates for e+e− → W+bW−b̄ as a function of the center-of-
mass energy for gWtb = gSM (black solid), gWtb = 2gSM (blue dashed), and
gWtb = gSM/2 (red dotted).

gWtb and Γt below.
Here we restrict ourselves to simple cuts to model the acceptance. To that

end, we require the jets to have pT > 10 GeV and rapidities |y| < 2. We
assume W bosons can be reconstructed with little background and for simplicity
assume perfect b-tagging efficiency and no mis-tags. We improve the purity by
requiring that one of the b quarks and one of the reconstructed W ’s reconstruct
an invariant mass within mt ± 10 GeV, though we do not assume the charge
of either the b or the W can be determined. The dominant background that is
independent of the W -t-b coupling comes from diagrams with an intermediate
Higgs, which can be eliminated by subtracting events with bb̄ that have an
invariant mass close to the Higgs mass, once the mass is known. However, we
do not impose such a cut in order to retain the most statistics possible.

The number of events will depend strongly on the top mass, the Higgs mass,
the top width and gWtb. It is expected that the ILC will determine the top
and Higgs masses to order 100 MeV or better, which is enough to render the
uncertainty in the rates from these parameters much smaller than the expected
statistical uncertainties. The remaining dependence on the width and gWtb al-
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Figure 2: Curve corresponding to the SM rate and its 1σ and 2σ deviations in
the plane of gWtb and Γt. Also overlaid is an expected measurement of Γt from
the on-shell threshold scan with an uncertainty of 100 MeV.

lows us to determine a combination of both these quantities. To illustrate the
results, we assume 100 fb−1 collected at

√
s = 340 GeV. In Figure 2 we present

the contours of constant event numbers in the plane of gWtb and Γt which repro-
duce the expected SM event rate of ∼ 1500 events. Also shown are the contours
corresponding to 1σ and 2σ deviations from such a measurement (assuming that
the SM rate is observed and considering purely statistical uncertainties). The
result is the expected bound one would obtain on gWtb and Γt, which can be
combined with the Γt from the above-threshold scan to extract gWtb itself (or al-
ternately, one can go to lower energies where the sensitivity to Γt is less, though
at the price of the loss of some statistics). From Figure 2, we see that assuming
the width is measured with an uncertainty of 100 MeV, gWtb can be measured
to the 2% level, which would represent better than a factor of 5 improvement
compared to the LHC, and a major improvement in our understanding of the
W -t-b interaction.

Many improvements on these rough estimates are possible. Certainly a more
detailed and exhaustive study of the background would be interesting, as well
as more sophisticated study of the signal, including higher order corrections and
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A few percent measurement of the W-t-b coupling is possible!
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